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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the circuit board in which a semiconductor chip is carried. 

Two or more conductor patterns connected through each of two or more projection electrodes for being prepared in either of each 
front face of this circuit board and this semiconductor chip which counters mutually, and connecting this semiconductor chip and the 
circuit board electrically. 

The pattern of an insulator layer with which two or more slots which are prepared so that the field in which this semiconductor chip in 

said front face of this circuit board should be carried may be surrounded, have the verge close to this field, and extend toward the 

method of outside from this verge are formed 

** — since — the circuit board characterized by changing. 

[Claim 2] 

The slot which said semiconductor chip is a rectangle and is formed in the pattern of said insulator layer is the circuit board according 
to claim 1 characterized by being formed for a long time compared with the part which counters the shorter side of this semiconductor 
chip in the part of the pattern of this insulator layer that counters the long side of this semiconductor chip. 
[Claim 3] 

The thickness of the insulator layer which constitutes the pattern of said insulator layer is the circuit board according to claim 1 or 2 
characterized by being greatly [ it is equal to the distance between said semiconductor chip which should be carried in said circuit 
board, and said each front face of this circuit board which counters mutually, or / more ] smaller than the distance between this circuit 
board front face and the upper front face of this semiconductor chip. 
[Claim 4] 

The semiconductor device characterized by consisting of the circuit board given in any [ claim 1 thru/or ] of 3 they are, filling up with 
adhesives between said each front face of said semiconductor chip and this circuit board which counters mutually, and covering the 
side face of this semiconductor chip by these adhesives. 
[Claim 5] 

The process which supplies adhesives to said field in which said semiconductor chip in said circuit board should be carried, 

The process which makes these some adhesives flow to said slot currently formed in the pattern of said insulator layer from this field 

while impressing a load to this semiconductor chip and connecting this semiconductor device and this circuit board to it electrically 

through said projection electrode, after laying this semiconductor chip in this field to which these adhesives were supplied 

The manufacture approach of the semiconductor device according to claim 4 characterized by including **. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 

caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

A semiconductor device is started, especially bump connection of the semiconductor chip is made at the circuit board, and this 
invention relates to the semiconductor device which has the structure where it filled up with under-filling between a semiconductor 
chip and the circuit board. 
[0001] 

[Description of the Prior Art] 

Flip chip mounting which connects a semiconductor chip and the circuit board electrically with the electrode (bump) of the letter of a 
projection formed in either of the circuit boards which carries a semiconductor chip or this from the demand of the miniaturization of a 
semiconductor device, thin-shape-izing, and densification is adopted. 
[0002] 

while supplying underfilling resin to the field in which the semiconductor chip on the circuit board is carried beforehand as a flip chip 
mounting method of low cost, impressing heat, supersonic waves, or these both sides to the semiconductor chip laid in the circuit 
board a load and if needed and connecting a semiconductor chip to the circuit board electrically through a bump, a semiconductor chip 
and the circuit board are mutually pasted up with under-filling resin — it is an approach (under-filling resin point putting in law). 
[0003] 

Usually, the amount of supply is controlled so that the so-called fillet to which, as for under-filling resin, the part covers the side face 
of a flash and a semiconductor chip around a semiconductor chip is formed. When a temperature cycle is impressed to a 
semiconductor device, a fillet eases the thermal stress resulting from the difference of the coefficient of thermal expansion of a 
semiconductor chip and the circuit board, prevents exfoliation with a semiconductor chip and the circuit board, especially fracture of a 
bump connection, and it is needed in order to improve the dependability of a semiconductor device. 
[0004] 

[Problem(s) to be Solved by the Invention] 

In order to advance miniaturization of a semiconductor device, thin shape-ization, etc. further, it is effective to make thickness of a 
semiconductor chip small, but if a semiconductor chip is made thin, the under-filling resin of a fillet will become easy to creep up on 
the top face of a semiconductor chip, and will produce various problems. 
[0005] 

That is, in a flip chip mounting process, the bonding tool which carries out vacuum suction and holds a semiconductor chip imprints, 
and the under—filling resin adhering to the top face of a semiconductor chip reaches the suction hole of a bonding tool, produces 
clogging, and causes poor suction. For this reason, it is necessary to remove the imprinted under-filling resin. For this reason, a result 
to which productivity falls is brought. Moreover, it the under-filling resin adhering to a bonding tool is imprinted by the semiconductor 
chip which carried out vacuum suction next and this solidifies, since the front face is not flat in becoming a poor dimension in future 
processes, vacuum suction by the bonding tool becomes impossible [ this semiconductor chip ]. 
[0006] 

The semiconductor device which loaded the 2nd semiconductor chip on the other hand on the semiconductor chip carried on the 

circuit board is indicated. (For example, patent reference 1 and 2) 

[0007] 

[Patent reference 1] 

Publication-number 5-No. 47998 official report 
[0008] 

[Patent reference 2] 

Publication-number 7-No. 236710 official report 

If in the case of such a semiconductor device of structure under-filling resin adheres to the upper front face of the first semi- 
conductor and it solidifies, it will become a failure at the process which loads the 2nd semi-conductor on it. 
[0009] 

For the above-mentioned problem, the thickness of a semiconductor chip is 1 50 micrometers. Or it will become remarkable if it 
becomes less than [ it ]. Although it should be able to solve if the amount of the under-filling resin overflowing into the perimeter of a 
semiconductor chip is lessened, it is difficult to control supply of under-filling resin such in practice. When supply of under-filling resin 
runs short, the fillet of a desirable configuration is not formed but there is a possibility that it may become impossible to guarantee the 
dependability of the semiconductor device to a temperature cycle. Therefore, it is 150 micrometers, without making under-filling resin 
adhere to an upper front face. Or the approach of forming the fillet of under-filling resin in the side face of the semiconductor chip of 
the thickness not more than it was demanded. 
[0010] 

By the way, as shown in drawing 10 , the semi-conductor mounting approach which forms the dam (weir-like structure) 3 which 
consists of a solder resist in the perimeter of the field in which the semiconductor chip 2 in the circuit board 1 is carried is proposed. 
(For example, patent reference 3) 
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[Patent reference 3] 

Publication-number 10-No. 98075 official report 

The above-mentioned approach aims at preventing that the under-filling resin supplied to the perimeter of the semiconductor chip 
carried in the circuit board from DEHESUPENSA flows to weir stop ** and a perimeter by the dam which consists of a solder resist 
[0012] 

However, if the thickness of a semiconductor chip becomes small, by the dam of a solder resist, weir stop **** under-filling resin will 
ris"e around a semiconductor chip, and will tend to flow on the upper front face of a semiconductor chip rather, and it will become easy 
to. produce the above-mentioned problem. 

On the other hand, the stress by the difference of coefficient of thermal expansion with the circuit board concentrates on the circuit 
board by the temperature cycle in a reliability trial etc. near [ for the semiconductor chip by which bump connection was made 
corner], and there is a problem which poor junction tends to produce. In order to solve this, the approach of forming in the four 
corners of a semiconductor chip greatly the fillet which consists of under-filling resin is indicated. (For example, patent reference 4) 
[0013] 

[Patent reference 4] 

Patent official report No. 2828021 

According to the indicated approach, the above-mentioned putting in the under-filling point, taking time amount compared with law. and 
restraining a productivity drive, since potting of the under-filling resin will be carried out in the four corners of a semiconductor chip 
and it will be filled up between a semiconductor chip and the circuit board after carrying out flip chip mounting at the circuit board is 
not avoided. 
[0014] 

This invention aims at solving the trouble in the above-mentioned conventional approach. 
[0015] 

[Means for Solving the Problem] 

Two or more projection electrodes which the above-mentioned purpose is the circuit board in which a semiconductor chip is carried, 
and are prepared in either this circuit board or each front face of a semiconductor chip which counters mutually, and connect this 
semiconductor chip and the circuit board electrically, It is prepared so that the field in which this semiconductor chip in said front face 
of this circuit board should be carried may be surrounded. The circuit board of this invention characterized by consisting of the pattern 
of an insulator layer with which two or more slots which have the verge close to this Field, and extend toward the method of outside 
from this verge are formed, Or two or more projection electrodes which are prepared in either of each front face of a semiconductor 
chip, the circuit board in which this semiconductor chip is carried, and the this semiconductor chip and the circuit board which 
counters mutually, and connect this semiconductor chip and this circuit board electrically. It is prepared so that the field in which this 
semiconductor chip in this front face of this circuit board was carried may be surrounded. It is attained by the semiconductor device of 
this invention characterized by consisting of the pattern of an insulator layer with which two or more slots which have the verge close 
to this field, and extend toward the method of outside from this verge are formed. 
[0016] 
[Function] 

The pattern of Kushigata by which two or more slots which extend in the direction of outside from a semiconductor chip loading field 
side were formed in the perimeter of the field in which the semiconductor chip in the circuit board is carried by the pattern which 
consists of an insulator layer is prepared. Since it is absorbed by the under-filling resin fang furrow which flowed into the perimeter of a 
semiconductor chip when putting in the under-filling resin point and carrying out flip chip mounting of the semiconductor chip by law at 
the circuit board, it can prevent easily superfluous under-filling resin rising and creeping up on the upper front face of a semiconductor 
chip. Therefore, also in flip chip mounting of a thin semiconductor chip, the fillet of the desirable configuration which consists of under- 
filling resin can be formed in the side face of a semiconductor chip, without reducing productivity. 
[001 7] 

[Embodiment of the Invention] 

The example of this invention is explained with reference to a drawing below. In the following drawings, the same sign is given to the 
same part. 

Drawing 1 (a) and (b) are the top views and expansion important section sectional views for explaining the 1st example of this 

invention, respectively. 

[0018] 

The pattern 13 which consists of an insulator layer is formed in the perimeter of the field 1 1 (field in the dotted line in drawing 1 (a)) in 
which the semiconductor chip 111 (structure shown in drawing 1 (b) by the dotted line) in one principal plane of the circuit board 10 
which consists of a ceramic or resin is carried. As an insulator layer, it is desirable to choose so that it may be higher and may become 
[ whether it is equal to the height as the following table side of a semiconductor chip 1 1 1 with the upper front face of the insulator 
layer pattern 13 can use heat-resistant organic compound insulators such as a solder resist or polyimide, and same / thickness / and ] 
from the upper front face of a semiconductor chip 111, for example, it is 40 micrometers. Or 100 micrometers It carries out 
[0019] 

Two or more slots 131 which extend in the direction of outside from the semiconductor chip loading field 11 side are formed in the 
insulator layer pattern 13. the width of face of a slot 131, and the example of an array pitch — respectively — 30**5 micrometers And 
60**5 micrometers it is . moreover, the die length of a slot 131 — for example, 350 micrometers it is — although — it cannot be 
overemphasized that effectiveness is not acquired when not much short. There is especially no constraint and it can determine suitably 
the width of face of the insulator layer pattern 13 in the range settled between the semiconductor chip loading field 11 and the edge of 
the circuit board 10. 
[0020] 

If the under-filling resin which flowed into the perimeter of the chip loading field 1 1 by impressing a load to a semiconductor chip 111 
according to the structure of drawing 1 in the process which connects a semiconductor chip 111 to the bonding pad 15 currently 
formed in the front face of the circuit board 10 through the bump 17 after supplying under-filling resin on the circuit board 10 reaches 
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the insulator layer pattern 13. it will flow in all over a slot 131 by capillarity. On the other hand, under-filling resin creeps up on the side 
face of a semiconductor chip 111, and a fillet is formed in it Surface tension works to the under-filling resin in a slot 131. and the 
under-filling resin which forms a fillet. Therefore, unless under-filling resin is filled all over a slot 131. under-filling resin does not rise 
around a semiconductor chip 111. 
[0021] 

Moreover, since the viscosity of under-filling resin falls and a fluidity increases by heating either or the both sides of the circuit board 
10 and a semiconductor chip 111 in this case, formation of the influx of the under-filling resin into a slot 131 and a fillet can be 
performed more in a short time. In addition, a bump 17 may form in any by the side of a semiconductor chip 1 1 1 or the bonding pad 15 
of.the circuit board 10. 
[0022] 

Thus, since the operation whose slot 131 draws under-filling resin is shown, control of the amount of supply of under-filling resin or the 
configuration of a fillet becomes easy, and can cancel the above conventional troubles. Consequently, the improvement of dependability 
to improvement in the manufacture yield and productivity and the temperature cycle of a semiconductor device is attained. Such 
effectiveness is remarkable when the thickness of a semiconductor chip 111 becomes thin, and the contribution to thin-shape-izing of 
a semiconductor device and densification is size. 
[0023] 

Drawing 2 is a top view for explaining the 2nd example of this invention, and is the case where the semiconductor chip (illustration 
abbreviation) carried in the circuit board 10 is a rectangle. Therefore, the circuit board 10 is also a rectangle according to this, and the 
semiconductor chip loading field 11 is also a rectangle. In this example, the slot in the insulator layer pattern 13 formed in the perimeter 
of the semiconductor chip loading field 11 has the more long slot 132 in the part which counters the long side of a semiconductor chip, 
i.e.. the long side of the semiconductor chip loading field 11. compared with the slot 133 in the part which counters a shorter side, or 
width of face is formed more densely or more narrowly, for example, the die length of a slot 133 — 200 micrometers it is — a thing 
receiving — the die length of a slot 132 — 350 micrometers it is . or the array pitch of a slot 133 — 90 micrometers it is — a thing — 
receiving — the array pitch of a slot 132 — 60 micrometers it is . or the width of face of a slot 133 — 25**5 micrometers it is — a 
thing — receiving — the width of face of a slot 1 32 — 1 5**5 micrometers it is . These values are suitably set up according to the 
ratio of the die length of the long side of a semiconductor chip, and a shorter side, and the physical properties of under-filling resin. 
[0024] 

or [ thus, / lengthening more the slot 132 by the side of a long side ] — or the fault resulting from climax of the under-filling resin 
which was easier to generate in a long side side in case [ which a rectangular semiconductor chip is put in the undei — filling point by 
forming so that it may become denser, so that it may become for a long time and denser, or so that width of face may become narrow 
more, and is depended on law ] flip chip mounting was carried out can be controlled easily. 
[0025] 

Drawing 3 is a top view for explaining the 3rd example of this invention, and the part 135 which bulges outside along the direction which 
goes to a corner from the core of the semiconductor chip loading field 1 1 is formed in the insulator layer pattern 13 prepared in the 
front face of the circuit board 10 near the corner of the semiconductor chip loading field 1 1. or [ and / that it is more long compared 
with the slot 131 currently formed in the straight-line part which counters the bulge part 135. other parts 11. i.e.. semiconductor chip 
loading field, of the insulator layer pattern 13, ] — or the slot 136 formed so that width of face might become narrowly and denser 
more is formed so that it may become denser, or so that it may become for a long time and denser. 
[0026] 

In case a semiconductor chip (illustration abbreviation) is put in the under-filling resin point on the circuit board 10 and flip chip 
mounting is carried out by law by forming the bulge part 135 which is long or has the dense slot 136 by the corner of the insulator layer 
pattern 13, it flows into the perimeter of a semiconductor chip and the amount of the under-filling resin which flows into the slot 136 of 
the bulge part 135 by capillarity increases. Consequently, a big fillet is formed by the amount of [ of a semiconductor chip ] corner. 
Consequently, the dependability of the semiconductor device to a temperature cycle can be improved. Moreover, as the conventional 
technique described, productivity can be improved compared with the approach of carrying out potting of the undei — filling resin to a 
part for the corner of a semiconductor chip, and forming a big fillet after flip chip mounting. 
[0027] 

Drawing 4 is a part plan for explaining the 4th example of this invention, and shows the example in which the 2nd slot which intersects 
slots 131. 132, and 133 was formed to the insulator layer pattern 13 in said each example. Drawing 4 (a) shows the part of the insulator 
layer pattern 13 before forming the 2nd slot, for example, only the 1st slot 131 is formed. Drawing 4 (b) indicates the example in which 
the 2nd slot 137 which crosses in the opposite innermost part of a slot 131 is formed to be the semiconductor chip loading field 
(illustration abbreviation) side of each slot 131 in the insulator layer pattern 13. Drawing 4 (c) shows the example in which the 2nd two 
slots 137 other than the 2nd slot 137 in drawing 4 (b) are formed. 
[0028] 

By forming the 2nd slot 137 like this example, a flow of the under-filling resin in a slot 131 is promoted by capillarity, and the 
effectiveness over improvement in productivity and improvement in the yield becomes larger. 

Drawing 5 is a top view for explaining the 5th example of this invention, and shows the example of the circuit board in which the 
bonding pad for performing electrical installation with the 2nd and 3rd semiconductor chips (illustration abbreviation) was formed. That 
is, the bonding pad 15 for making bump connection of the 1st semiconductor chip (illustration abbreviation) is formed in the circuit 
board 10 inside the semiconductor chip loading field 1 1 like each old example. 
[0029] 

In this example, the bonding pad 152 for performing electrical installation with the 2nd semiconductor chip (illustration abbreviation) of 
the circuit board 10 is arranged outside by the pan of the insulator layer pattern 13 currently formed in the perimeter of the 
semiconductor chip loading field 11 along the long side, and the bonding pad 153 for performing electrical installation with the 3rd 
semiconductor chip (illustration abbreviation) of the circuit board 10 is arranged along with the shorter side. The 2nd and 3rd 
semiconductor chips are explained in a next example for details, although sequential loading is carried out and it is mutually fixed on the 
1st semiconductor chip. 
[0030] 
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Drawing 6 is an important section sectional view for explaining the 6th example of this invention. It consists of an epoxy resin and fills 
up the filler of a low-fever expansion coefficient with the under-filling resin 12 by which mixed distribution was carried out in the 
clearance between the circuit board 10 and the semiconductor chip 1 1 1 by which flip chip mounting was carried out through the 
bonding pad 15 and the bump 17 on the front face. The fillet 121 which consists of the under-filling resin which flowed into the 
perimeter by impression of the load in a flip chip mounting process is formed in the side face of a semiconductor chip 111. 
[0031] 

Although the condition that the fillet 121 has extended on the insulator layer pattern 13 is shown in drawing 6 , the slot (illustration 
abbreviation) as shown in the insulator layer pattern 13 in each above-mentioned example is formed, and since the under-filling resin 
which constitutes a fillet 121 is flowing into this Mizouchi, it is not indispensable to control in a configuration which extends on the 
insulator layer pattern 13. or the amount of supply. In addition, the external connection terminal which consists of a solder ball in order 
that a sign 16 may make connection with the semiconductor device and external circuit which consist of the semiconductor chip 111 
carried in the circuit board 10, and a sign 18 are resin mold which closes a semiconductor device. 
[0032] 

In the semiconductor device shown in drawing 6 , by having formed the insulator layer pattern 13, it becomes avoidable [ the 
conventional trouble produced when the thickness of a semiconductor chip 111 becomes small ], and thin shape-ization of a 
semiconductor device becomes easy, and productivity also improves. 

Drawing 7 (a) and (b) are the top views and important section sectional views for explaining the 7th example of this invention, 
respectively, and show the semiconductor device which loads two or more semiconductor chips into the circuit board explained with 
reference to drawing 5 , and grows into it. As shown in drawing 7 (a) and (b). the 2nd semiconductor chip 112 and 3rd semiconductor 
chip 1 1 3 make at a top the front face in which the bonding pad 1 54 was formed the circuit board 1 0 on the 1 st semiconductor chip 111 
by which flip chip mounting was carried out, and sequential loading is carried out What semiconductor chips 111, 112, and 113 adjoin 
mutually is being fixed by adhesives 14. 
[0033] 

It forms the fillet 121 in the side face of the 1st semiconductor chip 111 while some under-filling resin 12 with which the clearance 
between the 1st semiconductor chip 111 and the circuit board 10 was filled up flows into the slot (illustration abbreviation) established 
in the insulator layer pattern 13 currently formed in the perimeter of a semiconductor chip loading field (illustration abbreviation). 
It connects with the circuit board 10 electrically through the bump 17. and respectively electric connection is made to the bonding 
pads 152 and 153 currently formed in the circuit board 10 by the bonding wire 19, and the bonding pad 154 of the 2nd semiconductor 
chip 112 and the 3rd semiconductor chip 113 is in the 1st semiconductor chip 111. 
[0034] 

In addition, even if it loads the 2nd semiconductor chip 112 on the 3rd semiconductor chip 113, it does not interfere. Moreover, after 
carrying out sequential loading of the 2nd and 3rd semiconductor chips 112 and 113 according to an individual after carrying out flip 
chip mounting of the 1st semiconductor chip 111 at the circuit board 10, or fixing beforehand the 1st the 3rd semiconductor chip 111 
thru/or 113 mutually with adhesives 14, it may be made to make bump connection of the 1st semiconductor chip 1 1 1 at the circuit 
board 10. 
[0035] 

Drawing 8 (a) and (b) are the top views and important section sectional views for explaining the 8th example of this invention, 
respectively, and show the semiconductor device which loads two or more semiconductor chips into the circuit board explained with 
reference to drawing 5 , and grows into it like the example of drawing 7 . As shown in drawing 8 (a) and (b), sequential loading of the 
2nd semiconductor chip 112 and 3rd semiconductor chip 113 is carried out on the 1st semiconductor chip 1 1 1 by which flip chip 
mounting was carried out through the bump 17 at the circuit board 10. 
[0036] 

In the case of this example, the 2nd semiconductor chip 1 12 is electrically connected to the bonding pad 152 currently formed in the 
circuit board 10 through the bump 171. The 3rd semiconductor chip 113 turns up the front face in which the bonding pad 154 was 
formed, and is arranged, and electrical installation is performed to the bonding pad 153 currently formed in the circuit board 10 of the 
bonding wire 19. 
[0037] 

The 2nd semiconductor chip 112 and 3rd semiconductor chip 1 13 of each other are being fixed by adhesives 14. The gap between the 
1st semiconductor chip 111 and the 2nd semiconductor chip 112 is filled up with the under-filling restoration 22, and the part flows into 
a perimeter and forms the fillet 221 in the side face of the 2nd semiconductor chip 112. 

While the clearance between the 1st semiconductor chip 111 and the circuit board 10 is filled up with under-filling resin 12 and the part 
flows into the slot (illustration abbreviation) established in the insulator layer pattern 13 currently formed in the perimeter of a 
semiconductor chip loading field (illustration abbreviation), it is the same as that of the example of drawing 7 to form the fillet 121 in 
the side face of the 1st semiconductor chip 111. 
[0038] 

In addition, after fixing mutually beforehand with adhesives 14, while loading the 2nd and 3rd semiconductor chips 112 and 113 into the 
circuit board 10 on the 1st semiconductor chip 1 1 1 by which flip chip mounting was carried out After being made to make bump 
connection of the 2nd semiconductor chip 1 12 at the circuit board 10 or carrying out flip chip mounting of the 1st semiconductor chip 
1 1 1 at the circuit board 1 0, sequential loading of the 2nd and 3rd semiconductor chips 1 1 2 and 1 1 3 may be carried out according to an 
individual. 
[0039] 

According to the semiconductor device of the structure shown in the example of drawing 7 and drawing 8 , in addition to thin-shape- 
izing by making thickness of a semiconductor chip small, the densification by loading further two or more semiconductor chips becomes 
possible. Especially, by [ as / in the example of drawing 8 ] making bump connection, loading of a high-speed device also of the 2nd 
semiconductor chip 1 12 is attained, and it can provide the circuit board 10 with the semiconductor device of high density and a high 
speed with a thin shape, using bump connection and wirebonding suitably — in addition, the number of semiconductor chips which the 
combination of the semiconductor chip of various dimensions is possible, and is loaded is not limited to 3, either. 
[0040] 
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Drawing 9 (a) and (b) are the top views and important section sectional views for explaining the 9th example of this invention, 
respectively, and show the semiconductor device which consists of the circuit board explained with reference to drawing 3 . Flip chip 
bonding of the semiconductor chip 1 1 1 is carried out to the circuit board 10 through the bump 17. or [ that it is more long compared 
with the slot which the bulge part 135 is formed in the insulator layer pattern 13 prepared in the perimeter of the semiconductor chip 
loading field in the front face of the circuit board 10 as above-mentioned, and is formed in the other part in the insulator layer pattern 
13 ] — or the slot (sign 136 in drawing 3 ) formed more densely is formed. 
[0041] 

For this reason, the fillet 121 which the clearance between the circuit board 10 and a semiconductor chip 111 was supplied, and the 
under-filling resin 12 which flowed into the perimeter by load impression in a flip chip mounting process flowed into the slot of the bulge 
part 135 more mostly by capillarity, consequently spread greatly on the side face of the corner of a semiconductor chip 1 1 1 is formed. 
Therefore, the thermal stress concentrated on the corner of a semiconductor chip 111 in a temperature cycle etc. is eased, and the 
dependability over the bump joint of a semiconductor device improves. 
[0042] 

It forms and extending in a radial etc. does not interfere so that what extends at a different include angle may be intermingled, so that 
the slot 131,132,133 of the insulator layer pattern 13 shown in the example of above-mentioned this invention all may not extend at a 
right angle at the verge of the insulator layer pattern 13 which counters the semiconductor chip loading Field 1 1 and the include angle 
of the arbitration which is not parallel to said verge may be made. Similarly, as for the slot 136 formed in each bulge part 135, it is 
needless to say that it does not need to be mutually parallel, either. Moreover, it cannot be overemphasized that what is necessary is 
not to limit formation of the insulator layer pattern 13 to an approach, a specific technique, or a specific ingredient, and just to use 
suitably the insulator layer formation approach and RISOGURAFU technique of common knowledge of rotation spreading of a 
photopolymer, screen-stencil of an insulating material paste, CVD, and vacuum evaporation© and others. 
[0043] 

This invention shall contain the following modes. 

(Additional remark 1) It is the circuit board in which a semiconductor chip is carried. 

Two or more conductor patterns connected through each of two or more projection electrodes for being prepared in either this circuit 
board or each front face of a semiconductor chip which counters mutually, and connecting this semiconductor chip and the circuit 
board electrically, 

The pattern of an insulator layer with which two or more slots which are prepared so that the field in which this semiconductor chip in 

said front face of this circuit board should be carried may be surrounded, have the verge close to this field, and extend toward the 

method of outside from this verge are formed 

** — since — the circuit board characterized by changing. 

[0044] 

(Additional remark 2) The slot which said semiconductor chip is a rectangle and is formed in the pattern of said insulator layer is the 
circuit board of the additional remark 1 publication characterized by being formed for a long time compared with the part which 
counters the shorter side of this semiconductor chip in the part of the pattern of this insulator layer that counters the long side of this 
semiconductor chip. 

(Additional remark 3) The slot which said semiconductor chip is a rectangle and is formed in the pattern of said insulator layer is the 
circuit board the additional remark 1 characterized by being more densely formed compared with the part which counters the shorter 
side of this semiconductor chip in the part which counters the long side of this semiconductor chip of the pattern of this insulator 
layer, or given in two. 
[0045] 

(Additional remark 4) Said slot which the pattern of said insulator layer has the part which bulges in the method of outside along the 
direction which goes to a corner from the core of this field [ near the corner of the field in which said semiconductor chip in said 
circuit board should be carried ], and is formed in the pattern of this insulator layer is the circuit board given in the additional remark 1 
thru/or any of 3 they are. [ which is characterized by to be formed for a long time compared with other parts in this bulge part ] 
[0046] 

(Additional remark 5) Said slot which the pattern of said insulator layer has the part which bulges in the method of outside along the 
direction which goes to a corner from the core of this field [ near the corner of the field in which said semiconductor chip in said 
circuit board should be carried ]. and is formed in the pattern of this insulator layer is the circuit board given in the additional remark 1 
thru/or any of 4 they are. [ which is characterized by to be more densely formed compared with other parts in this bulge part ] 
[0047] 

(Additional remark 6) The thickness of the insulator layer which constitutes the pattern of said insulator layer is the circuit board given 
in the additional remark 1 thru/or any of 5 they are more greatly. [ which is characterized by being equal to the distance between said 
semiconductor chip which should be carried in said circuit board, and said each front face of this circuit board which counters mutually, 
and smaller than distance between this circuit board front face and the upper front face of this semiconductor chip ] 
[0048] 

(Additional remark 7) The array pitch of two or more of said slots formed in the pattern of said insulator layer is the circuit board the 
additional remark 1 characterized by being smaller than the array pitch of two or more of said projection electrodes currently formed 
for any of said semiconductor chip or said circuit board being thru/or given in any of 6. 

(Additional remark 8) The circuit board given in the additional remark 1 thru/or any of 7 they are. [ which is characterized by forming 
2nd at least one slot which intersects two or more slots which extend toward the method of outside to the pattern of said insulator 
layer from the verge close to the field in which said semiconductor chip in said circuit board should be carried ] 
[0049] 

(Additional remark 9) The circuit board given in the additional remark 1 thru/or any of 7 they are. [ which is characterized by forming in 
said front face of said circuit board two or more conductor patterns for electrical installation with the 2nd semiconductor chip which 
should be loaded on said semiconductor chip ] 

(Additional remark 10) Semiconductor device characterized by consisting of the circuit board given in any [ additional remark 1 
thru/or ] of 8 they are, filling up with adhesives between said each front face of said semiconductor chip and this circuit board which 
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counters mutually, and covering the side face of this semiconductor chip by these adhesives. 
[0050] 

(Additional remark 11) The circuit board of additional remark 9 publication It consists of the semiconductor chip carried in this circuit 
board, and the 2nd semiconductor chip loaded on this semiconductor chip, and fills up with adhesives between said each front face of 
this semiconductor chip and this circuit board which counters mutually. The side face of this semiconductor chip with these adhesives 
It is the semiconductor device characterized by being covered and connecting this 2nd semiconductor chip to two or more conductor 
patterns currently formed in said front face of this circuit board electrically. 
[0051] 

(Additional remark 12) It is the semiconductor device characterized by having consisted of the circuit board additional remark 4 or 
given in five, and the wrap aforementioned adhesives having extended the side face in the corner of said semiconductor chip into said 
bulge part 

(Additional remark 13) The thickness of said semiconductor chip is 150 micrometers. Or semiconductor device given in the additional 

remark 10 thru/or any of 12 they are. [ which is characterized by being less than / it ] 

[0052] 

(Additional remark 14) Process which supplies adhesives to said field in which said semiconductor chip in said circuit board should be 
carried. 

The process which makes these some adhesives flow to said slot currently formed in the pattern of said insulator layer from this field 
while impressing a load to this semiconductor chip and connecting this semiconductor device and this circuit board to it electrically 
through said projection electrode, after laying this semiconductor chip in this field to which these adhesives were supplied 
How to manufacture a semiconductor device given in the additional remark 10 or any of 12 they are. [ which is characterized by 
including ** ] 
[0053] 

(Additional remark 15) Semiconductor chip 

The circuit board in which this semiconductor chip is carried. 

Two or more projection electrodes which are prepared in either of the front faces which are this semiconductor chip and each one 
principal plane of the circuit board, and counter mutually, and connect this semiconductor chip and this circuit board electrically, 
The pattern of an insulator layer with which two or more slots which are prepared so that the field in which this semiconductor chip in 
this front face of this circuit board was carried may be surrounded, have the verge close to this field, and extend toward the method of 
outside from this verge are formed 

** — since — the semiconductor device characterized by changing. 
[0054] 

[Effect of the Invention] 

As the field in which the semiconductor chip on the circuit board is carried is surrounded, the pattern of an insulator layer is prepared 
in a circuit board front face. By forming two or more slots which extend toward the method of outside to the pattern of this insulator 
layer from the verge close to the field in which a semiconductor chip is carried the thickness of a semiconductor chip — 150 
micrometers or — evasion of the adhesion of [ on the range not more than it and / in addition to a predetermined part ] which is not 
desirable as for under-filling resin is possible — ** — formation of the fillet of a desirable configuration is both enabled easily, and 
improvement becomes possible about dependability at the efficiency list of a process. 
[Brief Description of the Drawings] 

[Drawing 1] The top view and expansion important section sectional view for explaining the 1st example of this invention 
[Drawing 2] The top view for explaining the 2nd example of this invention 
[Drawing 3] The top view for explaining the 3rd example of this invention 
[Drawing 4] The part plan for explaining the 4th example of this invention 
[Drawing 5] The top view for explaining the 5th example of this invention 

[Drawing 6] The important section sectional view for explaining the 6th example of this invention 
[Drawing 7] The top view and important section sectional view for explaining the 7th example of this invention 
[Drawing 8] The top view and important section sectional view for explaining the 8th example of this invention 
[Drawing 9] The top view and important section sectional view for explaining the 9th example of this invention 
[Drawing 10] The important section sectional view of the semiconductor device by the conventional flip chip mounting 
[Description of Notations] 

10 Circuit Board 

1 1 Semiconductor Chip Loading Field 

12 22 Under-filling resin 

13 Insulator Layer Pattern 

14 Adhesives 

15.152.153.154 Bonding pad 

16 External Connection Terminal 

17.171 Bump 

18 Resin Mold 

19 Bonding Wire 

111. 112. 113 Semiconductor chip 

121 221 Fillet 

131. 132. 133. 136 Slot 

135 Bulge Part 

137 2nd Slot 
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[Brief Description of the Drawings] 

[Drawing 1] The top view and expansion important section sectional view for explaining the 1st example of this invention 
[Drawing 2] The top view for explaining the 2nd example of this invention 
[Drawing 3] The top view for explaining the 3rd example of this invention 
[Drawing 4] The part plan for explaining the 4th example of this invention 
[Drawing 5] The top view for explaining the 5th example of this invention 

[Drawing 6] The important section sectional view for explaining the 6th example of this invention 
[Drawing 7] The top view and important section sectional view for explaining the 7th example of this invention 
[Drawing 8] The top view and important section sectional view for explaining the 8th example of this invention 
[Drawing 9] The top view and important section sectional view for explaining the 9th example of this invention 
[Drawing 10] The important section sectional view of the semiconductor device by the conventional flip chip mounting 
[Description of Notations] 

10 Circuit Board 

1 1 Semiconductor Chip Loading Field 

12 22 Under-filling resin 

13 Insulator Layer Pattern 

14 Adhesives 

15.152J53.154 Bonding pad 

16 External Connection Terminal 

17.171 Bump 

18 Resin Mold 

19 Bonding Wire 

111, 112. 113 Semiconductor chip 

121 221 Fillet 

131. 132. 133. 136 Slot 

135 Bulge Part 

137 2nd Slot 
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